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1. Pasynkov
$X\cross Y$ , cozero-rectangles
$\sigma$- , rectangular product 1. , cozero-
rectangle $X$ cozero- $U$ $Y$ cozero- $V$ $U\cross V$
. rectangular products Pasynkov
(Pasynkov [17]) $X$ $X_{0}$ $f$ $Y$
$M$ $g$ , $x_{\mathit{0}}\mathrm{x}\mathbb{J}ff$
. , $X\cross Y$ rectangular product ?
[5] , , $X$
$X\cross M$ . $X\cross Y$ rectangular product
[5] [18] . , $X$
.
, rectangular . $\dim(X\cross Y)=$
$0$ ,
. , $Y=M\cross C$ ( $C$ $g$ )
. $X$ [5] [18]
, Starbird [20] . Starbird
, Filippov [3]
. , Filippov , $X$
Pasynkov . ,
. $N$ .
1 Pasynkov [161 . , rectangular product
Nagata [131 $\mathrm{F}$-product – .
901 1995 62-71 62
2. rectangular
rectangular product , ( $=$
) , cozero-rectangles $\sigma-$
. , $X\cross Y$ cozero-rectangles
$\{U_{\alpha}\cross V_{\alpha}\}$ , $X$ $\{U_{\alpha}\}$ $Y$ $\{V_{\alpha}\}$
. 1 ,
rectangular . , $X$
$C$ rectangular product , $X\cross C$
$\{U_{\lambda}\cross V : V\in v_{\lambda}, \lambda\in\Lambda\}$
. , $\{U_{\lambda} : \lambda\in\Lambda\}$ $X$ cozero-
, $C$ cozero- ([1], [10], [22]). , $X$
$M$ rectangular product , $X\cross M$
$\{U_{B}\cross B : B\in e\}$
. , $U_{B}$ $X$ cozero- , $B$ $M$ \mbox{\boldmath $\sigma$}-
([15], [21]). $X$ M- $Y$
, .
$X$ , $Y$ $M$ $g$ $M$ $\sigma-$
$B$ . , $X\cross Y$
rectangular $\{U_{B,\lambda}\cross V : V\in \mathcal{V}_{B,\lambda}, \lambda\in\Lambda_{B}, B\in B\}$
. , $\mathcal{V}_{B,\lambda}$ $Y$ cozero- $Y$ $\sigma-$
$g^{-1}[B]$ , $\{U_{B,\lambda} : \lambda\in\Lambda_{B}\}$ $X$ cozero- \mbox{\boldmath $\sigma$}- .









, $Y$ , $X\cross Y$ rectangular
product . , II . ,
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$B= \bigcup_{n\in N}g_{n}$ $\wedge lI$ $’\iota\in-\backslash ^{r}$
$(\mathrm{a})-(\mathrm{d})$
.
(a) $\mathit{1}\mathit{3}_{n}$ -tI .
(b) mesh $B_{n}<1/\underline{\cdot,}n$ .
(c) $B_{n+1}$ $B_{n}$ .
(d) $B\in B_{n}$ , $\cup\{B’\in C_{n}, : B’\neq B\}\neq\wedge\prime \mathfrak{i}f$ .
[ $,$ 5.3.1] . , [8]
cb- .
1 $X\cross l’$ cb- . , $X\cross Y$
$\mathcal{G}$ rectangular 2.
$p\in X\cross]’$ , $p\in G\in \mathcal{G}$ $\varphi(p)=G$ .
$B\in B$ , $X$ $R_{B}$ “$xR_{B}x’\Leftrightarrow$ $y\in g^{-1}[B]$ ,
$\vee^{\wedge}(X., y)=\varphi(x’, y)$
’ , $\{D_{B,\lambda} : \lambda\in\Lambda_{B}\}$ $R_{B}$ $X$
. $F_{B}=X\backslash \cup\{\mathrm{I}\mathrm{n}\mathrm{t}_{X}D_{B},\lambda : \lambda\in\Lambda_{B}\}$ ,
$B\subseteq B’\Rightarrow F_{B}\subseteq F_{B’}$
. $n\in N$ , $F_{n}=\cup\{F_{B}\cross \mathrm{c}1_{1}\cdot\cdot g^{-}1[B] : B\in B_{n}\}$ .
, (a) $X\cross Y$ , (c)
$F_{n}\supseteq F_{n+1}$ . , $g$ (b)
$\bigcap_{n\in N}F_{n}=\emptyset$ . $X\cross Y$ cb- ,
$\{(X\cross \mathrm{Y})\backslash F_{n}\}_{n\in N}$ . , $X\cross Y$ cozero-
$\{J_{n}\}_{n\in N}$ , $n\in N$ , $cl_{X}$ xY $F_{n}=\emptyset$
. $n\in N$ $B\in B_{n}$ , (d)
$g(y_{B})\in M\backslash \cup$ { $B’\in$ B $B’\neq B$ } $y_{B}\in g^{-1}[B]$ , $I\mathrm{f}_{B}=\{x\in$
$X:(x, y_{B})\in J_{n}\}$ . , $\lambda\in\Lambda_{B}$ , $U_{B,\lambda}=Ic_{B}\cap$ Int $x^{D_{B,\lambda}}$
. , $I\acute{\mathrm{t}}_{B}$ $X$ cozero- $U_{B,\backslash }$, $X$ cozero- .
, $c1XI\iota’B\subseteq \mathrm{U}\{\mathrm{I}\mathrm{n}\mathrm{t}XDB,\lambda : \lambda\in\Lambda_{B}\}$ $\{U_{B,\lambda} : \lambda\in\Lambda_{B}\}$ $X$
3. $\lambda\in\Lambda_{B}$ , $\mathcal{V}_{B,\lambda}=\{\pi_{Y[(D_{B},\mathrm{X}g}\lambda-1[B])\cap G]:G\in \mathcal{G}\}$ .
, $\pi_{Y}$ : $X\cross Yarrow \mathrm{Y}$ . , $\mathcal{V}_{B,\lambda}$ $Y$ cozero-
$Y$ $g^{-1}[B]$ . $\{U_{B,\lambda}\cross V:V\in \mathcal{V}_{B,\lambda}, \lambda\in\Lambda_{B}, B\in B\}$
$\mathcal{G}$ rectangular . $X\cross Y$
. $(x_{0}, y_{0})\in X\cross \mathrm{Y}$ $t_{\mathit{0}=}g(yo)$ . $g^{-1}$ (to)
2 ‘Disjoint open covers of a product with aparacompact $\mathrm{M}$ factor
(unpublished, 1983)’ .
. .
3 discrete collection (cf. [2]).
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, $n\in N$ $to\in B’\in B_{n}$ $B’$ $\{x_{0}\}\mathrm{x}g^{-}[1B\prime 1\subseteq$
. , $x\mathit{0}\in I\acute{\mathrm{e}}_{B’}\backslash F_{B’}$ , $x_{0}\in U_{B’,\lambda}\mathrm{x}V$ $\lambda\in\Lambda_{B’}$
$V\in \mathcal{V}_{B’,\lambda}$ . $\square$
$\dim(X_{\mathrm{X}}Y)=0$ , $X\cross Y$
. , 1 .




1 $X$ $X_{0}$ $f$ $X_{0}\cross M$
$X\cross Y$ cb- .
$\mathcal{G}=\{G_{n}\}_{n\in N}$ $X\cross Y$ . $h=f\mathrm{x}g$
, $H_{n}=(X_{0}\cross \mathbb{J}ff)\backslash h[(x_{\mathrm{X}}Y)\backslash G_{n}]$ , $\mathcal{H}=\{H_{n}\}_{n\in N}$ $X_{0}\cross M$
. $Il$ , Rudin-Starbird [19]
$X_{0}\cross M$ . , $\mathcal{H}$
. $h^{-1}[H_{n}]\subseteq G_{n}$ $\mathcal{G}$ .
$Y=M\cross C$ ( $C$ $g$ $M\cross Carrow M$ )
Pasynkov . , $X\cross M\cross C$ cb- ,
$\mathcal{G}$ rectangular . 2
, $\mathcal{G}$ $\{U_{\lambda}\cross V:V\in \mathcal{V}_{\lambda}, \lambda\in\Lambda\}$ . , $\{U_{\lambda} : \lambda\in\Lambda\}$
$X\cross M$ cozero- , $C$ cozero-
. $X\cross M$ cb- [14] rectangular product
. , 2 $\{U_{\lambda} : \lambda\in\Lambda\}$ $\{U_{B}\cross B : B\in B\}$
. , $U_{B}$ $X$ cozero- . $B\in B$ ,
$U_{B}\mathrm{x}B\subseteq U_{\lambda(B)}$ $\lambda(B)\in$ A . , $\{B\cross V : V\in \mathcal{V}_{\lambda(B)}\}$
$g^{-1}[B]$ , $\{U_{B}\cross B\cross V:V\in \mathcal{V}_{\lambda(B)}, B\in B\}$ $X\cross M\cross C$
rectangular .
1 , 2 . $Y$
, $Y$ $Y$ $P$-embedded .
2 $X\cross Y$ cb- , $A$ $Y$ , $\dim(X\cross A)=0$ .
, $X\cross A$ $X\cross Y$ $\mathrm{P}$-embedded .
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3 $X\cross Y$ cb- , $A$ $X$ $P$ -embedded , $\dim(A\cross Y)=0$
. , $A\cross Y$ $X\mathrm{x}Y$ P-embedded .
[6] . 3
.
2 (Mack [9]) cb- $S$ $F$ $F$ $S$ zero-
$Z$ . , $\varphi[F]=\{0\},$ $\varphi[Z]=\{1\}$
$\varphi$ : $Sarrow[0,1]$ .
3 $S$ $\mathrm{P}$-embedded $A$ cozero- \mbox{\boldmath $\sigma$}-
$\mathcal{V}$ . , $S$ cozero- \mbox{\boldmath $\sigma$}- $\mathcal{W}$
$\{W\cap A:W\in \mathcal{W}\}$ $\mathcal{V}$ $\cup\{W\cap A:W\in \mathcal{W}\}=\cup\{V:V\in \mathcal{V}\}$
.
$V_{0}=\cup\{V:V\in \mathcal{V}\}$ $A$ cozero , $\varphi$ : $Aarrow[0,1]$
$V_{\mathit{0}=\varphi^{-1}}(0,1]$ . $n\in N$ $\mathcal{V}_{n}=\mathcal{V}\cup\{\varphi^{-1}[0,1/n)\}$
$A$ . $A$ $S$ $P$-embedded , $S$ cozero-
$\sigma$- $\mathcal{U}_{n}$ $\{U\cap A:U\in \mathcal{U}_{n}\}$ $\mathcal{V}_{n}$
. , $\mathcal{W}=\bigcup_{n\in N}\{U\in \mathcal{U}_{n} : (\exists V\in \mathcal{V})(U\subseteq V)\}$ . $\square$
2 $D=\{0,1\}$ .
4 $X\cross Y$ cb- , $A$ $Y$ . ,
$\varphi$ : $X\cross Aarrow D$ $\Phi$ : $X\cross Yarrow[0,1]$ .
$G_{i}=\varphi^{-1}(i)(i=0,1)$ . 1 $X\cross A$ {Go, $G_{1}$ }
rectangular $\{U_{B,\lambda}\cross V : V\in \mathcal{V}_{B,\lambda}, \lambda\in\Lambda_{B}, B\in B\}$ .
, $\mathcal{V}_{B,\lambda}$ $A$ cozero- $g^{-1}[B]\cap A$ $\sigma-$
. $A$ $Y$ $\mathrm{P}$-embedded , 3 $Y$ cozero- $\sigma-$
$\mathcal{W}_{B,\lambda}$
$\{W\cap A : W\in \mathcal{W}_{B,\lambda}\}$ $\mathcal{V}_{B,\lambda}$ $g^{-1}[B]\cap A=$
$\cup\{W\cap A:W\in \mathcal{W}_{B,\lambda}\}\subseteq\cup\{W:W\in \mathcal{W}_{B,\lambda}\}\subseteq g^{-1}[B]$ .
$H_{i}=\cup\{U_{B},\lambda \mathrm{X}W : UB,\lambda \mathrm{X}(W\mathrm{n}A)\subseteq G_{i}, W\in \mathcal{W}_{B,\lambda}, \lambda\in\Lambda_{B}, B\in B\}(i=0,1)$
. , $H_{i}$ $X\cross Y$ cozero- $H_{i}$ (X $\mathrm{x}A$ ) $=G_{i}$
. $Z=(X\cross Y)\backslash (H_{0}\cup H_{1})$ $X\cross Y$ zero- , 2
$X\cross A\subseteq Z’\subseteq$ (X $\cross Y$) $\backslash Z$ $X\cross Y$ zero- $Z’$ .
$Z_{i}=Z’\backslash H_{1-;}(i=0,1)$ . , $z_{\mathit{0}}$ $Z_{1}$ $X\cross Y$
zero- $Z_{i}\cap(X\cross A)=G_{i}$ . , $\Phi[Z_{i}]=\{i\}$
$\Phi$ : $X\cross Yarrow[0,1]$ . $\Phi$ $\varphi$ .
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2 . - [11, 13] , $\kappa$
$X\cross A\cross D^{\hslash}$ $x_{\mathrm{X}}Y\mathrm{X}D^{\hslash}$ C-embedded . $Z_{i}(i=0,1)$
$X\cross A\cross D^{\kappa}$ zero- . $\dim(X\cross A\cross D^{\kappa})=0$
, $\varphi$ : $X\cross A\cross D^{\kappa}arrow D$ $Z_{i}\subseteq\varphi^{-1}(i)(i=0,1)$
. $\pi_{Y}$ : $Y\cross D^{\kappa}arrow,Y$ $g$ : $Yarrow M$
$X\cross Y\cross D^{\kappa}$ cb . , 4 , $\varphi$
$\Phi$ : $X\mathrm{x}Y\cross D^{\hslash}arrow[0,1]$ . $Z_{i}\subseteq\Phi^{-1}(i)(i=0,1)$ , [4,
1.17] $X\cross A\cross D^{\kappa}$ $X\mathrm{x}Y\cross D^{\kappa}$ $C^{*}$-embedded . 2
[4, 1.18] , C-embedded . $\square$
3 , 4 5 , 2 .
5 $X\mathrm{x}Y$ cb- , $A$ $X$ $P$-embedded .
, $\varphi$ : $A\cross Yarrow D$ $\Phi$ : $X\cross Yarrow[0,1]$ .
$G_{i}=\varphi^{-1}(i)(i=0,1)$ $X\cross Y$ cozero-
, 4 . 1 $A\cross Y$ {Go, $G_{1}$ }
rectangular $\{U_{B,\lambda}\cross V : V\in \mathcal{V}_{B,\lambda}, \lambda\in\Lambda_{B}, B\in B\}$
. , $\{U_{B,\lambda} : \lambda\in\Lambda_{B}\}$ $A$ cozero- \mbox{\boldmath $\sigma$}-
. 3 , $X$ cozero- $\sigma-$ $\{W_{B,\mathit{5}} : \delta\in\triangle_{B}\}$
$r$ : $\triangle_{B}arrow\Lambda_{B}$ $\cup\{U_{B,\lambda} : \lambda\in\Lambda_{B}\}=\cup\{W_{B,\delta}\mathrm{n}A : \delta\in\triangle_{B}\}$
$W_{B,\delta}\cap A\subseteq U_{B,r(\mathit{5})}(\delta\in\triangle_{B})$ . $H_{i}=\cup\{W_{B,\delta}\cross V:(W_{B,\delta}\cap A)\cross V\subseteq$
$G_{i},$ $V\in \mathcal{V}_{B,r(\mathit{5})},$ $\delta\in\triangle_{B},$ $B\in B\}(i=0,1)$ . , $H_{i}$ $X\cross \mathrm{Y}$
cozero- $H_{i}\cap(A\cross Y)=c_{i}$ . $\square$
2, 3 $\dim=0$ . –




4( - [5], Pasynkov [16], [18]) $X$ $1^{=}$
$\mathbb{J}I$
$g$
$X\cross\Lambda l$ . ,
$X\cross Y$ rectangular .
Filippov .
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6(Filippov [3]) $X$ , $g$ : $Yarrow T,$ $T$ $B$ $X\cross Y$
$d$ . $B\in B$ , $X$ $d_{B}$
$d_{B}(x, X’)= \sup\{d((X, y), (x’, y)):y\in g^{-1}[B]\}(X, X^{J}\in X)$ . ,
$\epsilon>0$ , (1)$-(3)$ $X$ $D_{B,m}(B\in B, m\in N)$
.
(1) $D_{B,m}$ .
(2) $D_{B,m}$ $d_{B}$ $\epsilon$ .
(3) $\cup\{D\cross g-1[B] : D\in D_{B,m\backslash \prime}B\in B, m\in N\}=X\cross Y$ .
$B\in B$ $m\in N$ , $d_{B}$ $2^{-m}$ $X$
$\mathcal{H}_{B,m}$ . , $x\Gamma c\in X,$ $B\in B,$ $m\in N$
, $F_{x,B,m}=\{_{X’}\in X : dB(x, X’)\leq 2^{-}1\epsilon-2^{-m+1}\},$ $Gx,B,m=st(FB,m’ \mathcal{H}_{B,m})x,$
4. $X$ $\leq$ , $D_{x,B,m}=St(F_{x,B},m \backslash \bigcup_{x’}<xGx’,B,m’ \mathcal{H}_{B,1}m+)$
. , $D_{B,m}=\{D_{x,B,m} : x\in X\}$ . (1)
. $D_{x,B,B,m}m\cap D_{x}’,\neq\emptyset(x’<x)$ , $H,$ $H’\in \mathcal{H}_{B,m+1}$
, $H\cap H’\neq\emptyset,$ $H\cap(F_{x,B,m}\backslash G_{x’,B,m})\neq\emptyset,$ $H’\cap F\prime x,B,m\neq\emptyset$
. , $H\cup H’\in \mathcal{H}_{B,m}$ $H\subseteq H\cup H’\subseteq st(Fx’,B,m’ \mathcal{H}_{B,m})=$
$G_{x’,B,m}$ . (2) . $x_{1},$ $x_{2}\in D_{x,B,m}$ ,
$x_{i}\in H_{i}$ $H_{i}\cap Fx,B,m\neq\emptyset$ $H_{i}\in \mathcal{H}_{B,m+1}(i=1,2)$ .
$x_{i}’\in H_{i}\cap F_{x,B},m(i=1,2)$ . , $d_{B}(x_{1,2}x)\leq d_{B}(X_{1}, x’1)+d_{B}(X’x)1’+$
$d_{B}(_{X}, X’)2+dB(Xx_{2})\prime 2’\leq 2^{-\langle)}m+1+2(2^{-}1_{\mathcal{E}2)2}--m+1+-(m+1)=6-3\cdot 2^{-m}$ .
, $D_{x,B,m}$ $d_{B}$ $\epsilon$ . (3) ,
$(x_{0}, yo)\in X\mathrm{x}Y$ $t=g(yo)$ . $X$ $d_{t}$ $d_{t}(x, x)’=$
$\sup\{d((x, y), (x’, y)) : y\in g^{-1}(t)\}$ , $x_{1}= \min\{x\in X$ : $d_{t}(x_{0}, x)<$
$2^{-1}\epsilon\}$ . $d_{t}(X_{0}, X_{1})\leq 2^{-1}\epsilon-2^{-n+2}$ $n\in N$ . $d$
$g^{-1}(t)$ , $d_{B’}(x0, X_{1})\leq d_{t}(x_{0,1}x)+2^{-n+1}$ $t\in B’\in B$
$x_{0}\in H_{0}\in \mathcal{H}_{B’,n+1}$ $H_{0}$ . , $x\mathit{0}\in D_{x_{1},B’,n}$
. $d_{B’}(x_{\mathit{0},1}x)\leq d_{t}(x_{\mathit{0},1}x)+2^{-n+1}\leq 2^{-1_{6-}}2^{-n}+2+2^{-n+1}=2^{-1_{6}}-2-n+1$
$x_{\mathit{0}}\in F_{x_{1},B’,n}$ . , $x<x_{1}$ $x\mathit{0}\in G_{x,B’,n}$ , $x\mathit{0}\in H$
$F_{x,B’,n}\mathrm{n}H\neq\emptyset$ $H\in \mathcal{H}_{B’,n}$ . $x’\in F_{x,B’,n}\cap H$ .
, $d_{t}(x_{0}, X)\leq dB’(X_{0}, X)\leq d_{B}’(x_{0}, X’)+d_{B}’(xX’,)\leq 2-n+(2^{-1}\epsilon-2-n+2)<2^{-1_{6}}$ .
$x_{1}\mathit{0}$) . , $x_{0} \in F_{x_{1},B’,n}\backslash \bigcup_{x<x_{1}x,Bn}G’$, .
$x_{0}\in H_{0}\in \mathcal{H}_{B’,n+1}$ $x_{0}\in D_{x_{1},B^{J},m}$ . , $(x_{0}, yo)\in D_{x_{1},B’,n}\cross g-1[B’]$ . $\square$
6 4 . 3 $M$
4 $X$ $F$ $\mathcal{H}$ , $St(F, \mathcal{H})=\cup\{H\in \mathcal{H} : H\cap F\neq\phi\}$
.
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. $B= \bigcup_{n\in}Ne_{n}$ $M$ \mbox{\boldmath $\sigma$} . , $X\cross Y$
$\mathcal{G}$ . , $X\cross Y$ $d$ , $d$ 1
$X\cross Y$ $\mathcal{G}$ . $d$ $\epsilon=1/3$
$\mathcal{G}$ 6 (1)$-(3)$ $X$ $D_{B,m}(B\in B, m\in N)$
. (3) $\cup\{D\cross B : D\in D_{B,m}, B\in B, m\in N\}=X\cross M$ .
, $m,n\in N$ $G_{m,n}=\cup\{D\cross B : D\in D_{B,m}, B\in B_{n}\}$
$\{G_{m,n} : m, n\in N\}$ $X\cross M$ . $X\cross M$
$X\cross M$ cozero- $\{J_{m,n} : m,n\in N\}$
$\mathrm{c}1x\mathrm{X}MJ_{m},n\subseteq G_{m,n}(m, n\in N)$ . $B\in B$ $m,$ $n\in$
$N$ , $t_{B}\in B$ , $IC_{B,m,n}=\{x\in X : (x,t_{B})\in J_{m,n}\}$ ,
$\mathcal{U}_{B,m,n}=\{D\cap I\zeta B,m,n : D\in D_{B’,m}\}$ . , (1) $\mathrm{c}1_{X}I\zeta_{B,m,n}\subseteq$
$\cup\{D : D\in D_{B’,m}\}$ $\mathcal{U}_{B,m,n}$ $X$ cozero-
. , $B\in B$ , $\mathcal{U}_{B}=\cup\{\mathcal{U}_{B,m,n} : m, n\in N\}$
, $\mathcal{U}_{B}$ $X$ \mbox{\boldmath $\sigma$} . , (2) $\mathcal{U}_{B}$ $d_{B}$
$\epsilon$ . , $\cup\{U\cross B : U\in \mathcal{U}_{B}, B\in B\}=X\cross M$
$\cup\{U\cross g-1[B]:U\in u_{B}, B\in \mathcal{B}\}=x_{\mathrm{x}}Y$ . $U\in \mathcal{U}$ , $U=\emptyset$
$v_{u=}\{g^{-1}[B]\}$ . $U\neq\emptyset$ , $xu\in U$
. $d$ , $Y$ cozero- $Y$ $\sigma$- $g^{-1}[B]$
$\mathcal{V}u$ , $V\in \mathcal{V}_{U}$ $\{xu\}\cross V$ $d$ $\epsilon$
. , $U\cross V$ $d$ $3\epsilon=1$ . ,
$\cup\{U\cross V:V\in \mathcal{V}u, U\in uB, B\in e\}$ $\mathcal{G}$ rectangular . $\square$
$X$ Pasynkov .
2( [5]) $X$ $X_{0}$ $f$
$Y$ $M$ $g$ , $X_{0}\cross M$
. , $X\cross Y$ rectangular product .
4 $M$ . ,
Rudin-Starbird [19] $X_{0}\cross M$ . $f\cross g$
, $X\cross M$ . $X$ ,
(cf. [7]) $X\cross M$ . , 4 .
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